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ture and relative humidity data froni lrivately owned 
instruments located within n few niiles o I the fire. From 
these record sheets a temperature of S 4 O  F. and a dew 
point of 49' F. were deduced. 

Example No. 5.-On Deceniber 3 1, 19 17, another obser- 
vation of cloud foniiation hy a forest fire wti.s made. In  
a photograph (fig. 41 niade froin the cooperative storm- 
warning display station of tlie Bureau on t.he shores of 
Smta Monica Bay, may he seen a cloud from a forest 
fire originating in the near-by Malibu Canyon. The tall 
colunin of smoke ivm carried horizontally northwestwa.rr1 
under the influence of the light off-shore breeze. At an 
altitude of ttbout 5,000 feet,, condensation .occurred over 
the upper surfaces of tlie smoke. 

NOTE. 

Some 20 yeak ago w-liile I was stationed in Minneapolis 
a large lumber inill was destroyed by fire. The heat was 
intense and at  an nltjtude of ahout, 1,000 or 1,500 feet, I 
should judge, a cuniulus cloud formed ahnost directly 
over the center of the fire. As I recollect, the general 
morenieiit of the wind 011 that dn.y was very slight, but 
the surface winds were quite fresh, blowing in toward 
the fire on all sic1Ct.s. Tliis I know, becmse I went coni- 
pletely around tlie fire for tlie purpose of nscertn.ining if 
such was the case. . . . 

The movement of the surface winds on all sides of the 
fire, in niy opinion, is :in important factor tobe considered, 
especial1 in the case of very large fires such as hive 
occurreJin the North Pacific States, a.s well n.s in hlinne- 
sota, Michi an, a.nd Canada. In  looking over a Signal 

lished many ears ago, it was noted that the wind oice 

the barometric gradients n.t that time indicat3ed only 
light winds. I sometinies think that the winds engcn- 
dered by fires of this chn.rscter hare n tenc1enc.y to 111- 
ciease the nren burned over, as well as the intensity of 
the fire, by thus supplving abuncltnt osygen to tlie burn- 
ing pile. Of course, if the winds blew inward with equal 
force on all sides this would not, occur, as after the in- 
flanimable materitils were all consumed that would end tlie 
combustion; but if the ressure were ettter on one aide 

tinue burning furiously so long as there was anything to 
burn.- E. ,4. Buds, Section Director.= 

P:- Service pub 9 ication on the forest, fires in Michigan, 

close to the d re 1va.s reported to be rery strong,' wliereaa 

than on another, then t g e inass w-oulc I? progress nntl con- 

NOTES ON A CUMULUS Cl;pUD FORMED OVEE A FIRE. 

C. A. REICHELT, AsYistmt Oliserver. 
[Dated: Weather Bureau, l3onolulu, Hawaii, Dec. 10, 1918.1 

An int.erest.ing form of the various cuniulus clouds wliich 
occur almost daily in Hnwaii is the snidl clouds that, 
occasionally a pear over t.he fires of t.he burnin0 suonr- 
cane fields. #hew clouds have been seen nea.r Ihnofulu 
several t,imev and close observthons were made of a. 
typical s ecinien on Sept.ernber 27, 1.91s. 

around tlhe fire and was about 2 miles distant from it. 
Observations and phot,owraplis were made a t  the stations 
where the train stoppea nnd the time determined from 

This c P oud was observed from a train which passed 

I The same W'BS decldedlr the c s e  in the Jliunesota fires of mid-Dctober 1915 as inen 
tioned In the MONTHLY NEATHER REVIEW Novrmlwr. 191s 46: 506-569 add as de- 
scribed in detall by It. W. Rlchardson in 'tho Geographicai Review, Abrll, 191L1, ?: 
2ZJ-232.5 R~S.-EDITOR. 

See also I' Meteorological observations duriag the burn in^ of the plant of the 
Standard Oil Corn any at Bayonne, N. J., July 6,6, and 7, 1900," by 1V. H. Mitchell 
(Yo. Wea. Rov., lb0,88: 325-326.)-Eb1~0~. 

the t.rain schedule. The tire forniin the cloud was froni 
ti cane ficld consisting of 35 acres :in i 1ocnt.ed on a narrow 
peninsula in Pearl Hnrbor, Oahu, and was about midway 
between the Unit.rd St,at.es Wea.ther Bureau a t  Honolulu 
and the ITnited States Mn.gnet.ic Obserratory a t  Sisal, 
Oahu, and a.bout S miles distant froni each. 

"lie fire begnn at  4:6O p. ni. nnd a, lnrge coluniii nf 
smoke was inimedistely formed wit.h a slight, flattening nt. 
t,lic top n t  a height of about '700 feet.. As the fire niadt! 
hen.clwny the sniolre becanie niore dense and kepts rising 
m d  spreading out.. The first, roll of cuinulus developed 
tit t,he t,op of the column in nbout 10 minutes, and wn.s 
well-marked hy it,s whit.e color, which contrnst,ed st,rongly 
with t,he bronze black of the smoke. The cumulus rolls 
continued to foriii swiftly wild at 6:5$ L rn. (sce fig. 1 )  

reached its filial sizc, n.lt.lioug1i t$e smoke, which wis st,ill 
req- heavy, obwurecl it consirlerahlg. A s  t.he fire dimin- 
ished t,he cwhunn of smoke froni t.lie ea.rtli gradually be- 
caiiic less (see fig. ?), but the cloud cont,inuecl t,o rise for 
:t short tlist.anc.e, the base clearing soiiiewlmt and sma.11 
rolls still forniing at  the a ws. At. 5:03 p. in., when the 
fire was wactically out, t il e column of snioke from the 
c:irt.h hnc I a.lniost, clisnppenred and n well-formed cumulus 
cloud was preecnt. It. was lnst, seen a t  5:15 p. ni., or 30 
minutes aftrr it! Legnn to forni, when tlie brain passed out 
of t,lie field of view. 

-411 est.iniate of the height of tl3r cloud and also of its 
size WRR forniecl by taking the altitude of the sun, m-Iiicli 
wu.s o h r r e d  t.hroug1i the edge of t 110 cloud, niid the hori- 
zontnl distance of tlie base froni t,he obsernr. At trwo 
rliflcrent, st,stions approsimnt.ely the same results were 
oht.ainec1, which gnve for thc height of the bme of the 
cloud about 1,500 feet and for tale top about 3,500 feet, 
and for tlie width at. the Imse :)hiits 1,000 feet,. A coni- 
parison wit,li the height. of the (WO-foot wireless aerial n t 
the Pctirl Harbor Nn\-:il Sta.ti:)n ::ire a good check on 

\\-hen tlie fire wis at  its height the c 1 ouil had t1.lmosta 

- 
these figures. 

The :wnrosini:i t.e met,eorolozic:il miditions under which 
thc ch id  was fomicd can be ;,'I)tniuCt.d froni nn a.vera.ge (11' 

t.he rpwrds of the TTtiited St,ntcs iYetttlier Bnrenu and the 
Uiiitcd States Mawetic Observntiwy, both of which are 
officitil records. ?he temperature nt, the Weather l3ureau 
Office, S miles to tlie east,, a t  430 1). ni., or just prec.reding 
the fire, was 79O; at tlie Magnetic. Observritory, 8 miles to 
the west, it was Sao, giving. a niem t,emperatture of S3O. 
The dew point nncl the relatne humidit'y a t  both stat.ions 
were the same, being 65 and 71 per cent., respec.t.ively. 
The directim of the wind was from tlie soiit,li, with :I. 
velocity of 8 miles per hour a t  Honolulu.* 

As ireviously mentioned, these clouds have been ob- 
servec t frequent,ly at Honolulu n.iicl they have been seen 
a t  all seasons of t,he yew. They are usually foi-nied in the 
enrly morning or late afternoon hours md have never 
been observed forming in t.hc middle of tlie day. They 
are best formed under conditions of calm or very light, 
winds, occur over fires of all sizes, and have been known 
t.0 form over large smokestacks on rery st.ill dn.ys. They 
nre appn.rent,ly true cuniulus and IIRVC! the same color, 
shape, and epiearance as otlier cumulus clouds in 
Hawnii. &41so k e y  do not dissipn.te rapidly a.s would be 
t.he case with smoke clouds. In  the present inst.wnce the 
cloud wa5 onlv seen for a relatively short time, but in 
June, 1917, a cloud of much greater size, formed n.t  S a. ni., 
was stdl visible two hours later. No instnnces heve ever 
been recorded in these islands of these clouds producing 
precipitation. 

L e  discussion on p. 149 of this issue of the REVIEW. 
- ---- 
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2.4loudcapped smoke column above Cucumonga Canyon Calif The smoke tez *e along the base of the Sierra Madre Mountains idsou&rn California 
chap a t d i n  acumulo-nimbus cloud. 8carf clouds may be seen at the apex of 
ud mass. [Photographed by T. R. Trowbridge.] 

[To face p. 144.1 

F I ~ .  3.-Latar photograph of cloudcapped smoke column in Cucumonga Canyon. 
This second photograph was made about 30 minutes after the previous one was taken 
andshows thed i sappeeof  the “falsc cirrus”cloud. Thisphotogra hrepresents the 
maximum mushroom phase, as further observation of the pro 88s ofthe terminsting 
cloud showed it did not spread out as in  previous instances of I& formation. [Photo- 
graphed by T. R. Trowbridge.] 

F I G .  4.--Smokc column in Malibu Canyon Ssnta Monica Mountains. This photo- 
graph was made from the Weather Bureau stdrm-warning display station on the shores 
of Santa Monica Ray, and shows a forest fire iu the Malibu Canyon. The tall coliimn of 
smoke was carried horizontally northwestward under the idiience of the light offshore 
breeze. At an altitude of about 5 CGU feet condensation occurred over the upper surfaces 
of the smoke. [Photographed b;A. Derags.] 
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FIG. 1.-4:57 p. m., cumulus cloud formed, but ctonsiderable smoke still present. FIG. 2 . 4  p. m., cumulus well formed, fire dying out. 4 
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